Discussion
In the past decade, numerous complexes with square nets have been extensively studied [1] [2] [3] [4] . Recently, 5-hydroxy-1,3-benzenedicarboxylate (hmbdc) complexes have been explored in our lab [5] [6] . As part of our systematic investigation on hmbdc complexes, the title complex with a square network was prepared. The crystal structure consists of 2D grid network, 4,4¢-bipyridine, and DMSO molecules (figure, top). In the asymmetric unit, there are two cobalt atoms having octahedral environments determined by two water molecules, two nitrogen atoms of two 4,4¢-bipy ligands, and two carboxylate oxygen donors of two hmbdc 2- ions. The average bond lengths of Co-O and Co-N are 2.110(4) Å and 2.146(7) Å, respectively. Two bipyridine ligands bonded to Co1 and Co2 have very different conformations. Two rings of the bipyridine bonded to Co1 have a dihedral angle of 28.9(4)°, while two rings of the bipyridine bonded to Co2 have a smaller dihedral angle of 7.5(2)°. The proton of hydroxyl group of the hmbdc 2- ligand is retained and not coordinated to cobalt atom while the hydroxyl atom O5 associates with a hydrogen bond. The hmbdc 2- ligand acts as a linker and extends 1D chains (4,4¢-bipy-Co-4,4¢-bipy-Co) into a 2D network (figure, bottom). The coordinated water molecules form intramolecular hydrogen bonds with the uncoordinated carboxylate oxygen atoms and form further hydrogen bonds with DMSO molecules. Moreover, hydrogen bonds occur between the 2D layers through water molecule (O6), hydroxyl (O5) and uncoordinated carboxylate oxygen atoms (O2 and O4), and the 3D hydrogen bonding network is formed. The free ligands of 4,4¢-bipy and DMSO molecules act as guest molecules and are filled in the channels of the 3D hydrogen bonding network. Interestingly, guest 4,4¢-bipy molecules in channels stack each other as pairs and the stacking distance is about 3.6 Å. 
